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SOLUBILISING COMPOSITION 

This invention relates to a composition that enables water and fuel oil to be combined into 
a mixture which behaves as a clear stable homogeneous solution. The composition may be 
5 used, for example, in forming stable solutions of higher fraction light fuel oils and gas oils 
and water, and finds particular use as an additive to diesel fuel oil that has previously been 
contaminated with water or to diesel fuel oil that might be expected subsequently to suffer 

from such contamination. 

The presence of water in fuel oil can cause a number of difficulties. If the water is 
10 present as an undesired contanunant, the burning of the resultant fuel is often uneven or, if 
the fuel is used in an engine, erratic running and stalling often results together with a 
senous risk of corrosion and possibly mechanical damage. In addition, the presence of 
water in fuel oils in amounts too small to give nse to such difficulties can still be 
undesirable as it can produce a lack of clarity or haze which is unappealing to the 
1 5 consumer. On the other hand, there are occasions when it might be desirable to be able 
deliberately to blend water with fuel oils in a stable mixture to act an extender. 
Alternatively such a deliberate blend of water with fuel oils may assist in the blending of 
other extenders (e.g. alcohols, vegetable oils etc.) for the known improvements in 
performance and cleaner exhaust emission that can result in, for example, engines or 
20 furnaces using diesel fuel or gas oils. 

A large number of attempts have been made to deal with these problems by 
attempting to create stable emulsions of diesel or other fuel oil with water. Such attempts, 
even with propnetary brands of additive (diesel fuel improvers), have not been wholly- 
successful because long-term stability of the resulting mix has not been achieved in 
25 practice. As the emulsions or suspensions formed with the addition of such additives 
break down, problems of poor engine running, even stalling, and corrosion of system 
components (including biologically aggravated corrosion) arise. Stability problems have 
been found to be particularly acute with the higher fraction distillate hydrocarbon fuels 
( such as gasoline, .erosene and normal diesel fuels) in which separation of the oil and 
30 watercomponentsoftenoccursinaveryshortpenodoftime. Where biocides are added to 
the emulsion to combat biochemically aggravated corrosion, this adds more complications 
to the already difficult task of attempting to formulate fuel additives for the stable mixing 
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of o,l and water. This is because the b.octdes are treating the symptoms and not the 

underlying cause of the problems. 

'our prior United Kmgdom Patent No. 2217229 descnbes solubilismg 
compositions that overcome these difficulties and allow oil and water, especially dtesel oil 
and water to be combined as a clear, stable homogenous solution. The solubihsmg 
companions of that patent contain a nummum of three components and include a 
polyglycol ether of a higher fatty acid. 

Tie present application provides novel solubilising compositions that have 
unproved properties over prior art compositions, particularly in allowing solutions to be 
formed with the addition of markedly reduced amounts of additive. The present invention 
aiso allows effective compositions to be prepared from fewer components than those of 
our above-mentioned pnor paten, with the possibility of Simpler handling and reduced 



costs. 



The compositions of the present invention allow the formation of oil-water 
, 5 mtxtures that are true solutions or behave as such. My mixture that is clear, homogeneous 
and has substantially the same stability- as a true solution is thus to be regarded as a "stable 
solution" for the purposes of the present invention. 

The present invention accordingly provides a composition for combining oil and 
water as a stable solution which essentially comprises: 
20 (a) an oil-soluble grade of alcohol ethoxy.ate having a hydroxyl number greater than 
1 60 and melting point below -1 5°C; and 
(b) a complex rruxture of higher fatty acid diethylamides denved from coconut oil. 
or from its synthetic equivalent. 

The composition may. if desired, compnse minor proportions of (c) ethylene 
,5 olyco. monobutvl ether or ethylene glycol monobutyl ester, or (d) an alcohol containing 5 
or more carbon atom, However, satisfactory results can be obtained in the absence of 
components (c) and (d), although the presence of component (c). or components (c) and 
(d) can be desirable in some circumstances. In particular, component (c) may enhance the 
solubihtv of the composition m the oil and water mixture, where, component t*> mav 
30 reduce the volume of composition required in order to produce a stable solution. 

The complex mixture of higher fatty acid diethylamides denved from coconut 
0,1 or from its svnthetic equivalent, is to be understood as being "complex" m the sense 
that ,t contains a plurality of different chemicals of the d,ethano.am,de speces. including 



launc myristic, and oleic diethanolomides in S1 gnificant quantities, generally together with 
other diethanolanndes in less sigmficant quantities, and generally a number of unidentified 
ingredients, possibly including such compounds as monoethanolamides and others that 
were present in the onginal biological source or were obtained as by-products dunng 
formation of the diethanaolamides. "Canon CD" (Trade Mark) is a suitable commeraally 
available mixture, largely composed of diethanolamides, derived from coconut oil. 

The components of the composition are appropriately mixed together in amounts 
which would allow a stable solution to be formed on addition to the intended oil and water 



mixture. 
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The present invention further provides a method of forming a stable solution of an 
o,l and water mixture comprising adding to the oil and water mixture a composition of the 
present invention in an amount sufficient to provide a clear stable solution on rmxmg, and 
such a solution when so produced. Although the components could be added individually, 
it is contemplated that the composition would normally be prepared prior to the addition to 
1 5 the oil and water mixture, rather than being formed in situ. 

The number of parts by volume of each component in the composition is selected 
so as to allow for the formation of a stable solution of the intended oil and water mixture. 
The exact amounts of each component of the composition required to give a solution of the 
intended oil-water combination may easily be found by simple experiment. Particularly 
20 improved performance over the compositions of our pnor patent is found when treating 0 > 
to 80% by volume of diesel oil in water. However the effective range of each formulation 
in treating d.esel/water mixtures is reduced somewhat to avoid just an emulsion being 
formed instead of a cosmetically clear solution. 

The range of water-contaminated diesel oil which may be treated by the 
25 compositions of the present invention comprising components (a), (b) and optionally (c) or 
(d) is 0 to 17% v/v water in diesel. Ttts represents an increased ability to take water into 
clear "stable solution" as compared with compositions of our above-mentioned pnor 
patent. Further said first compositions show improved "additive effectiveness" (i.e. a 
lower volume of composite added to the water/diesel mixture will still produce 3 
30 water/diesel "solution"). At 2.0% v/v water contamination the improvement is 12.5%. 
whereas at 10.0% v/v water contarnination the improvement is 37% to 47%. By using 
different proportions of the components of the additive, it is possible to achieve long term 
stabilisation of diesel/ ethanol (20% ethanol v/v) mixtures from atmospheric detenoration 



(i. w,th water contamination at <0.05% v/v). A more limited stability of ethanol/diesel 
solutions (20% ethano. v/v) of better than 14 days may be acmeved in cases of severe 
water contamination (approximately 1% water v/v). 

The components of the composition are all readily available commercally. 
5 Suitable alcohol ethoxvlates of component (a) are for example "Neodol 91 2.D 

,.r^ u i oin nv»de Marks of Shell Chemicals) and 
(formerly available as "Dobanol 91/2.5 ) (Trade Marxs 

-Sy^nic 9./2.S" o, «^ A 3" (Trade Marie, of I.CX Pic). MM* 
prefer edtoxylates of component (., are those based on C, and C„ alcohol m—. 
more especially mixrures also including alcohols having chatns wtth even numbers of 
10 carbon atoms. 

"Neodol 91 2.5" is such an ethoxvlate obtained by the addition of 2.5 moles ot 
ethylene oxide per mole of Neodol 91 (a rmxture of C 9 , Co and C, , alcohols). 

The less highlv preferred "Synperonrc 91" range is manufactured by the base 
catalysed ethoxylauon of Synprol 91 - a fully saturated synthetic primary alcohol whrch 
»5 cont ai ns only C 9 and C„ alky, chams and typically cons.sts of 50% w/w linear alcohols 
with the remainder being monobranched and predominantly the 2-methyl rsomer. 

As already mentioned, the compositions of the present invention show unproved 
additive effectiveness compared with those of our above-mentioned prior patent. 

As an example, for forming a solution of 0-5% v/v mixture of water in d.esel. an 
20 appropriate composition would comprise approximately: 
0.6 V H * 2.2 parts by volume of component (a). 
1 .3 In (V H ) + 1 -2 parts by volume of component (b), and 
0 to 1 part bv volume of components (c), 
where V H is ft. percent by volume of water in diese! and "In" means natunn logarithm 
, 5 Preferred compositions according to .he presenr invention fo, forming a so.utron of 

up t0 2% v/v mixture of water in diese, compose 1 .0 2 pans by volume of component (b) 
pe, ,00 pans bv volume of diese,. A particularly preferred proposition comprises about 
, 5 pans bv vohame of component ,»,. . ,o 2 pans by volume of component (b). abou, 0, 
pansbvvolumeofcomponenttcanaaboutipanbyvolumeofcomponentidl 

30 ' Preferred composmons according to the present mvemion fo, forming a solutton of 

up ,„ from 2"/. ro 4% v/v mixture of water in diese, compnse 2 ,0 3 pans by volume of 
component (b). 



Prefened colons accmdmg ,0 the present invention for fomting a solution of 
op ,o ftom 4% ,o 70/. v/v tnrxmre of water i„ diese, conrpr.se 2.5 ,o 4 par. by voltmre of 
Iponen, (b). A partook prefermd —on comprises about 3 par. by volume 
of Iponen, (a,, abou, 4 par* by vofunre of consent (b), 0, par. by vomnre of 
5 C onrponen t (c),andabo».lpansbyv 0 lumeofcomponem(d). 

Pmfermd commons accon.bg » *= I— --non for fomung . sol uon o 
up ,„ from 7% .0 ,0% v/v mixtiam of wafcr in mnse, compnse 5 to 6 pans by voume o 
clponen, «b, A panicularly P^ common compnsos abou, 8 pans : by volunre o 
component (a), about 6 pans b, volume of component (b>, 0, pans b, volume of 
.0 component (c). and abou, 1 pans by vote of component (d). 

The composmon of the present invention not only allows mady mnong of fuel ods 
and water bn, also al,ows the addition of M. subaances as fuel extenders in.be ou- 
«er solution. Thus, for example, ^ «* vegetable oils, even including tallow and 
huner. nta, be added successfully » diese. 0,1 and water to fonn , dear soluuon on 
15 addition ofthe composition of this invention 

Other extenders which eonhdn or am hygmscopic - such as a.cohols (other 
Uum Ore aicohols of component (d), - -» abo be successfully added to ftae, oUs to form 
permanent mtxtwes with the fuel oil. A number of previous anempts to extend fuel wtth 
Ihols, for example, have no, been ** successfu. because of phaae separanon and 
,0 sub^uentbunvmgourofvalvesm^cr^bymeresuJtmgpurealcoholcomponent 

The compositions of me present invenbon are panicularly effective m the 
stabilisation of ethanol/diesel mixtures. 

Furtter. the compositions of the pees*, mventton are particularly effective m 
M, the formation of stab.e soWtms tha, show no stgn of breaking dowu after 
2S exumded penods of time, in conrna* with the emulsions fanned warn pno, an addttives. 
Thus oil and wares mixtures incotpo-ing ccmpositions of me tnvention have formed 
solutions showing no s,gn of separation of me components over penods of as long as three 
vears or more. 

• The uses of solubthsmg composrtions am b> no means restricted to these uses but 
inch* numerous other applications such as oil recovery, the safe c.eansmg under pressure 
of oil tanks (conventional low flash point solvents being unnecessruy) and as adthnves to 
jet fuel However ve. further applications will madily occur to the man sblled in the an. 



vears or more 
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The following examples illustrate the formation of compositions of the invention 
and their use for the formation of stable solutions of water and oil. 



Example 1 

5 A senes of tests were carried out to determine the optimum content of Caflon (as 

component (b) of the present invention) in a solubilising mixture of the present invention. 

A simple three component system was used in which a fixed quantity of Egme (0.5 
ml/100 ml fuel) and a predetermined amount of Caflon was added to a known amount of 
diesel and water. The mixture was titrated with Neodol 91-2.5 (as component (a) of the 

,0 present invention) to afford clear liquid solutions. The results (shown in Figure 1) 
suggested that certain formulations would lead to a minimum additive requirement 
(optimum result). It would appear that certain points on the 4% and 8% water content 
curves of Figure 1 are anomalous in this particular experiment, however, an estimate of the 
optimum Caflon content ("Cf-opt") can be established from the minimum values on the 

1 5 respective curves. 

A relationship between increasing water content and increasing the optimum 
Caflon content was observed. Within the scope of experimental variation and error, it 
would appear that the relationship was approximately linear for the range 1-5% water and 
with higher water content, such deviations from linearity would be small. Similarly it was 

70 possible to relate the amount of the primary component. Neodol 91-2.5, required at the 
optimum Caflon content to the water content, as shown in the following Table 1 in which. 
V H is the percentage by volume of water in diesel. V„ is the percentage by volume of 
Caflon in diesel and V N1 is the percentage by volume of Neodol in diesel 
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Cf 



1.41 



2.06 



2.53 



3.28 



3.5 



3.77 



Nl 



2.59 



3.58 



4.24 



5.36 



5.64 



6.0 



' j (V M + V C f) 



4.0 



5.64 
6.77 



8.64 



9.14 



9.77 



ln(V H ) 



0.0000 



0.6931 



1.0986 



1.3863 



1.6094 



! 2.0794 



Table 1 . 



Zl 



|„ this tnstance. a* quantity of Caflon and Neodol raunred may be expressed by the 



following equations: 



V C f= 1-2132 In (V „ ) + 1.3470 (correlation coefficient - 0.9817), and 
V N1 = 1.7841 ln(V H ) + 2.2533 



Example 2 

5 iml water was mixed with 100ml diesel and 0.5 ml Egme and the amount of 

Caflon indicated in the following tabic were added. Neodol 91-2.5 was titrated into the 
mixture with agrtauon and the amount needed to produce a clear solution was noted. THe 
results of three trials are indicated in the following table. 
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Caflon (ml) 



0.5 



1.0 



2.0 



J A. 



4.0 



5.0 



Tnjal additive volumes 



Trial (a) 



Trial (b) 



Trial(c) 



5.90 



5.15 



5.20 



6.00 



7.10 



7.40 



4.90 



5.15 



6.30 



7.05 



8.00 



5.95 
4.80 



5.10 



6.30 



Average 
(standard) 



5.95 



4.95 
5.15 



6.20 
7.10 



7.70 



Table 2. 
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Example 3 

The contribution of ethylene glycol monobutyl ether/ester ("Egme" - component 
(c)) to compositions of the present invention was evaluated by a series of experiments m 
which titrations were carried out to determine the relationship between total additive 
content and the amount of Egme present for a fixed amount of water in diesel using 
Neodol 91-2.5 as the primary component The results indicated that Egme did not reduce 
the level of Neodol required. However, it was observed that titrations which contained 
Egme were easier to perform. This was because of a reduction in the formation of waxy 
scales, sometimes observed when using Neodol 91-2.5 or Caflon alone. 

Although the wax-like scales/globules (intermediate stage) did not seem to change 
the overall volume of additive required, they resulted in increased difficulty and hence 
.ncreased time for blending before producing the clear fuel. This could lead to a possible 
problem of a temporary blockage in fuel pipes caused by these wax-like globules in some 
circumstances, although the wax-like globules would eventually dissolve. If a formulation 



compnsing just Neodol 91-2.5 and Caflon is used, care must therefore be taken to ensure 
that complete so.ut.on of the formulation in the fuel has occurred before using the fuel. 

In preferred compositions Egme should be included, but in a very small property 
_ e g in an amount of not more than 0.5 parts by volume/100 parts by volume of fuel. 
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Example 4 

The contribution of component (d)) to compositions of the present invention was 
Utavfse evaded by a series of expend in which ridauons we re cmd on, .0 
determine the relationship between total additive content and the amount of various 
alcohols present for a fixed amount of water in diesel, using a composition similar to the 
companion of Exan.pl. 2 as the pnma* component The «*. in dae following Table a 
and the chart of Figure 2 show the total volume of additive that was required to produce a 
clear solution on addition to diesel with a 1% by volume water content: 
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Caflon 



0.5 



Total addit ive volumes 

1.0 2.0 3.0 4.0 



Component 

Standard* 

Methyl alcohol 

Ethyl alcohol 

Propyl alcohol 

t-Butyl alcohol 
n-Butyl alcohol 
n-Pentyl alcohol 
n-Hexyl alcohol 
n-Heptyl alcohol 
n-Octyl alcohol 
n-Nonyl alcohol 

I n-Decyl alcohol 

■ n-U ndecyl alcohol 



5.7 


4.3 


4.2 


8.7 


8.1 


8.3 


7.55 


7.2 


7.75 


6.75 


6.2 


6.3 


7.75 


6.1 


6.0 


6.1 


5.0 


5.3 


5.7 


3.95 


5.0 


6.1 


3.35 


4.25 


6.1 


-v -» 

3.3 


4.25 


5.6 


2.9 


4.2 


5.65 


2.85 


4.2 


5.6 


2.85 


4.3 


5.75 


2.85 


4.2 



4.8 

8.8 

8.05 

7.0 

6.8 

6.1 

5.65 



9.8 
8.9 
7.9 
7.5 
7.95 



5.0 



10.5 
9.7 



Reference 
in chart 

si 
a 
b 
c 
d 
e 
f 

g 
h 
i 

j 
k 

[__ 

Table 3. 



-Standard" means the content of Neodol and Egme in a formulation of Caflon. Neodol 

and EiZme. . 

,„ each maance .he fonnularion composed .he volume of Caflon ,n ml. 
,„dica,ed in ihe column heading. 0.5 ml of Egme. Iml of me ,ndica,=d a.coho, and me 
20 balance of Neodol. 



is clear that the critical stze is approximately .he *. of the hydrophobtc 
„o„p ,„ prop,, alcohol. Wow which .he alcohols have a negative effect on the 
"additive. should be „o,ed that the amount of Caflon, as fat as i, posstble to detetoone. 
, s aga ,„ Cose to the opttmun, expect value. .. wall he seen that, a, certatn addutve 
volume, alcohols — g five 0, more carbon atoms reduce the amount of addtnve 
required to solubilise water-contaminaled diesel. 

Of the htgher alcohols, hexy! ale*,! is preferred aa i. is norm* avadable a, 

the least expense. 



10 Example! ^ foUowing 

A preferred composition was prepared by aaaing & 

components in the stated proportions by volume: 

90 parts Neodol 91 2.5 

75 parts Caflon CD 

15 12.5 parts EGME. 



:ed vigorously together to form a homogeneous solution. 
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The components were mix< 



Example 6 ^ , 

The effect of the use of .he composiuon of Example 5 in diesel fuel on engme 
performance was resred by (A) on-road fuel consumption testing, and <B) dynamometer 

fuel testing. noftAn 
A Toyota Corolla 1.7 lit* diesel surdon wagon that had travelled 129.000 
k ilom=,res was used as the res. vehicle. A compression tea, on .has vehicle's engtne 
,5 showed .he following results- cyBnderno.l ■ 370 Ib/sn.in. cylinder no.2 - 3,5 lb/sou, 
cvlinder n„ 3 . 360 lb**, cylinder no.4 - 370 ft**. These are average 
c„mpress,on rates fo, rbis model's engine a, these kilometre, and are reasonably even. 
An opttmum would he approximately 420 Ib/sq in for al, cylinders on a newly run-tn 

vehicle. , 
30 A h.gh kilometre vehicle was used to ensure runmng-in variables were avotded 

and show if any advantages were to be gained through clean.ng effects on the sectors, 
pumps, combustion chambers etc. 
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A On-road fuel consumption testing. 

Treated fuel was prepared by adding 1 ml of the composition "of Example 5 to 
each litre of diesel fuel. The kilometres travelled, fuel used and speedometer readings 

5 were recorded in a logbook and readings were taken from vehicle speedometer and 
certified fuel pump meters. Different people drove the vehicle daily in different 
applications, thus minimising the potential of driver awareness effecting the test results. 
The results of this test are shown on Figure 3, in which the hatched area represents the 
results for the treated fuel and the unhatched areas show the results before and after 

10 treatment. 

The average fuel consumption before treatment was 42.58 mpg (15.07 
kilometres/litre), whereas the average fuel consumption dunng treatment was 46.70 
m pg (16 53 kilometres/litre) - a 9% improvement, and the average fuel consumption 
after treatment had stopped was 44.61 mpg (15.78 kilometres/litre) - a 4.5% reduction 
, 5 on the results during treatment. (The normal margin of error in testing here might have 
been expected to be ± 3% .) Temperature variations during the course of the study may 
have had a slight effect on the results. However the pre-treatment test was carried out m 
early Spring, whereas the bulk of the test was carried out over the dry summer period. 
The expected reduction in performance under these circumstances could, in fact, have 
^0 reduced the improvement shown in using the treated fuel. 

In any event, these figures obtained would equate to a good percentage saving m 
fuel consumption and would certainly be more than enough to cover the costs of 
treatment. 



r Dynamometer fuel testing. 

The effect of using treated diesel fuel, again with the same content of the 
composition of Example 5. was tested using a water driven dynamometer under fine 
weather conditions with low humidity. 

The -.est involved miming a warm engine at full throttle loaded to 100 kph with a 
set quantitv of fuel. A full throttle setting and governed engine speed using a 
dvnamometer were employed to try to alleviate driver error. This appeared to have 
worked in view of the consistency of results that were obtained. Temperature and 
humiditv variations during the course of this test may have had slight effects, given the 
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in ,„va. between tests. Humidity readings were taken a, rhe „m= and were very Cose a, 
68% and 65 %, respectively. 

The results are shown in the following Table 4. 



Pre- testing with diesel containing the 
composition of Example 5 



1st run 



2nd run 



3rd run 



2.7 km/litre 



2.6 km/litre 



2.7 km/litre 



AfteTtSg^^ containing the" 
composition of Example 5 



1st run 



2nd run 
3rd run 



2.9 km/litre 
"2.9 km/litre 



2.9 km/litre 



Table 4. 
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Jus, under ,% imptov«nent on the dynamometer tests were achteved after using 
diesel conutnmg the composition of Example 5 for kt.ometres. * was vety 

close to the results that were obtained on road testing 

ft might have been expected tot a greater improvement would have been show, 
in Ute dvnamometet test ton in to on-read test, as the road resting took into account 
the imp— period of apprexhnafc.y 5,000 kilometre,. That this improvement was 
no, showo. is perhaps due of to ex» areas tot was toutred when runntng a d,e* 
engine a, full tootle and to to fact to. to injector pump is designed ,o over-tol 
under these conditions. 

vvill be no,ed from Figure 3 tot. when to use of diesel contamtng to 
composition of Example 5 was tore was a penod of gradua, .mptovemen, m 

perfotreance. and when the use wua stopped the fuel consumption rate d.d no, 
unmedtatelv return to its origmal highet value, but stayed noticeably better. Th.s may be 
thc cesuh of to cleaning effects of tended use of to companion of Example a. As 
, h e composition of Example 5 fraa . neufra, effect on to octane and cetane tarings o 
diesel to direct tmprovemen, from «a use could be explained by its strong surfactant 
pmpenies helping to optimise to atomiaarion of to ft*, and thus giving a cleaner mote 
complete fuel burn. 

,, wall be undetstood tot to taventton has been described above purely * wav of 
example, and to, vanoua modincarions of deta,, can be made within to ambi, of to 
invention. 
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CLAIMS 

,. A composition for combining fuel oil and water as a stable solution which 

essentially comprises 

a) an oil-soluble grade of alcohol ethoxylate having a hydroxyl number 

greater than 1 60 and melting point below - 1 5°C, and 

(b) a complex mixture of higher fatty acid diethylamides derived from 
coconut oil. or from its synthetic equivalent. 

10 2. A composition according to claim 1 , which further comprises 

(c) ethylene glycol monobutyl ether or ethylene glycol monobutyl ester. 



J - 



A composition according to claim 1 or Z which further comprises 
(d) an alcohol containing 5 or more carbon atoms. 
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4. A composition accordmg to claim 1 for forming a solution of 0-5% v/v mixture of 
water in diesel comprising approximately: 

0.6 V H + 2.2 parts by volume of component (a) , 
1 .3 In ( V H ) + 1 -2 parts by volume of component (b), and 
^0 0 to 1 part by volume of components (c), 

where V„ is the percentage by volume of water in diesel and "In" means natural logarithm. 

5 A composition according to any of claims 1 to 3 for forming a solution of up to 2% 
v/v mixture of water in diesel comprising about 1 .5 parts by volume of component (a). 1 to 

25 2 parts by volume of component (b). about 0.5 parts by volume of component (c). and 
about 1 part by volume of component (d). 

6 A composition according to any of claims 1 to 3 for forming a solution of from 4 to 
7% v/v mixture oi water in aiesei comprising about • parts by volume of component (a). 

30 about 4 parts by volume of component (b). 0.5 parts by volume of component (c), and 
about 1 part by volume of component (d). 
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7 A compost aecordrng ,o any of Cairns I .0 3 for forming a solution of from 7% 
, 0 ,0% v/v mrxru* of »aror rndiosel compnsrng aborr, 8 pans by voiunre of oomponan, 

r orlt /u n S narts bv volume of component (c), and 

(a), about 6 parts by volume of component (b), 0.5 parts ny o 

about 1 part by volume of component (d). 

common according » =ny <* ^ 1 » 7, ,0 Ore or. and warer mnnure in an anroun, 
sufficient to provide a clear solution on mixing. 

10 9. AsolutionwheneverproducedbytheprocessofclairaS. 

10 . A composition accordmg to claim 1. substantially as described in any one of the 
Examples. 

* ~i« m c 1 m 7 and 9 additionally containing a fuel 
15 11. A solution according to any of claims 1 to / ana v, auu 

extender. 

12 . A so.ut.on according to claim 11. in wluch the fuel extender is tallow, butter, a 
vegetable oil or a C, - C 4 alcohol. 

20 

13. A solution according to claim 12, in which the fuel extender is ethanol. 
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